INTRODUCTION
In breeding Atropa belladonna for high alkaloid content it is of importance to know whether the alkaloid content is affected by the environment . ROMEIKE (4) is of the opinion that environment has only a slight effect on the occurrence, distribution and content of active components in alkaloid containing Solanaceae, as compared with the influence of the genetical constitution . From data obtained from field experiments with Atropa belladonna we gained the same impression. Therefore we tried to ascertain the influence of temperature on growth and alkaloid content of Atropa belladonna.
A preliminary experiment was carried out in 1953, followed by more detailed experiments in 1954 and 1955 . The results were in agreement with each other, so it will suffice to discuss the 1955 experiments only .
MATERIAL AND METHODS
The experiments were carried out on yellow-flowered Atropa belladonna L. sown on May 13, 1955, at 20°C . The plants were pricked off into pots on June 9 and 10 . A number of 300 phenotypically identical plants were grown at each of three constant temperatures, viz . 20', 23' and 26'C, The experiments were carried out in air-conditioned glasshouses in the phytotron of our Institute (1) . The maximum deviation from the mean temperature was about 1 °C . The air humidity was kept at 70 %, with a deviation from the mean of about 10 % . As the alkaloid content is not constant during the growth of the plants, it was necessary to harvest the plants at each temperature in the same developmental stage (3) . The entire aerial part was harvested in the following stages : a . in the vegetative stage when the plants bear about 10 leaves ; b . at the moment at which the plants have about 1 or 2 flower buds ; c . when the plants flower and each plant bears 1 or 2 fruits . Pollination had to be carried out by hand, since out-of-doors Atropa belladonna is an insect-pollinated plant ; d. in the stage in which the plants flower and bear 6 or 7 fruits per plant .
Harvest was replicated eight times, at each temperature and developmental stage . Five out of eight replicates consisted of nine plants, whereas the remaining three replicates consisted of ten plants each . Consequently a total of 75 plants were gathered in each harvest at each temperature . As the alkaloid content, even in phenotypically identical plants, may fluctuate considerably, this number of plants and replicates per harvest was considered necessary by our statistician to obtain mathematically reliable results .
In each harvest the number of leaves, flower-buds and fruits were counted per plant . In addition the height of each plant was measured whereas weighings were made per replicate . These data were averaged per replicate and then averaged per developmental stage at each temperature .
For a determination of the total alkaloid content the material was cut fine per replicate . After mixing, a sample was dried at 60°C . The alkaloid content was determined using the method of DIJKSTRA (2) .
The results of the experiments have been analysed mathematically .
EXPERIMENTAL RESULTS
The most favourable temperature for plant development was 23'C, followed by 26°and 20°C . Consequently the developmental stages in which the plants were harvested were reached first at 23°C, then at 26°C and finally at 20°C . The averages of the data obtained at each temperature in the successive harvests are shown in Table 1 . Plant height There are distinct differences in plant height between the successive harvests at each temperature ( Fig . 1) . Moreover it appears that the plants in the first and third harvest are taller at 20°C than at 23°and 26°C, whereas there is no difference in height between 23°and 26°C . Nor are there any differences in height in the second and fourth harvest between 20°, 23°and 26°C . It should be noted that by differences we mean mathematically reliable differences . In the first and third harvest at 20°C the average number of leaves, flower-buds, flowers and fruits was highest, in other words the first and third harvest at 20°C were carried out somewhat later than the corresponding harvests at 23° and 26°C . This might account for the differences in plant height in the first and third harvest between 20°C on the one hand and 23° and 26°C on the other .
Yield of dry matter per plant
The mean weight of dry matter (Fig . 2) in the first and third harvest is higher at 20°C than at 23° and 26°C, whereas there are no differences between 23° and 26°C . These differences in weight of dry matter may be explained in the same way as those in plant height mentioned above.
In the second harvest there are no differences between 20°, 23° and 26°C, while in the fourth harvest there were no differences between 20° and 23T in the mean weight of dry matter, which is clearly lower at 26'C than at 20' and 23T .
The mean alkaloid content
The mean alkaloid content of the dry matter in each harvest at the different temperatures is plotted in Fig. 3 . It appears that the alkaloid content increases in the successive harvests at all temperatures . In the first harvest there are no differences in the alkaloid content at the different temperatures . In the second harvest there are no differences between 23°and 26'C, while the alkaloid content is clearly lower at 20'C than at 23°and 26°C . In the third harvest it is higher at 23°than at 20°C ; there are no differences between 26°and 23°or 20°C . In the fourth harvest there is no difference between 20°and 26'C, while the alkaloid content was highest at 23'C . 
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The experiments have shown that the rate of development of Atropa belladonna is influenced by temperature. The most favourable temperature was 23"C, for at this temperature the successive developmental stages were reached first. Both at 20" and 26°C the plants developed more slowly. At 20°C growth was slowest, while temperatures lower than 20 "C are too low for normal development of Atropa belladonna, as was observed in the preliminary experiment of 1953. Plant height as well as yield of dry matter in a certain developmental stage are not likely to be influenced by temperature. Consequently in a certain stage of development there is, under the conditions of these experiments, a more or less fixed plant height and weight of dry matter, independent of the temperature at which the plants have been grown.
The alkaloid content increased at all temperatures as the plants developed, the highest content being reached at the temperature at which development was most rapid, i.e. at 23°C.
The differences in alkaloid content which exist between the different temperatures are of little practical use in growing Atropa belladonna. However, the difference in alkaloid content between the various developmental stages are so great that they should certainly be taken into account in practical growing.
Finally it should be noted that the course of the alkaloid content at the constant temperatures used in the present experiments deviates from the course of the alkaloid content in plants grown out of doors, in which this content decreases after flowering or at any rate after the appearance of the first berries (3) .
SUMMARY
In breeding A tropa belladonna for high alkaloid content it is of importance to know whether the alkaloid content is affected by the environment . Therefore some experiments on the influence of temperature were carried out in the phytotron of our Institute . As the results were in agreement with each other only one experiment is discussed in which the influence of three constant temperatures, viz . 20', 23' and 26'C, on growth rate, dry matter, and alkaloid content of yellow-flowered Atropa belladonna L. was studied .
It was found that development was quickest at 23°C, followed by 26° and 20°C . Temperature had little or no effect on the height of the plants and weight of dry matter in the corresponding developmental stages . The highest alkaloid content was reached at 23°C ; at 26°and 20°C the alkaloid content was lower . The differences were slight but mathematically reliable.
SAMENVATTING
Invloed van de temperatuur op de groei en het alkalotdegehalte van eenjarige Atropa belladonna L . Voor de veredeling van Atropa belladonna op een hoog alkalotdegehalte is het van belang to weten of de uitwendige omstandigheden invloed uitoefenen op het alkalotdegehalte . Derhalve zijn in bet fytotron van ons instituut enkele proeven genomen waarin de invloed van de temperatuur werd bestudeerd . Aangezien de resultaten met elkaar in overeenstemming waren, is volstaan met het weergeven van de uitkomsten van een proef waarin de invloed werd bestudeerd van 3 constante temperaturen (20", 23' en 26'Q op de groeisnelheid, het drooggewicht en het alkalotdegehalte van geelbloemige Atropa belladonna L.
Gebleken is dat de ontwikkeling bet snelst was bij 23°C, vervolgens bij 26° en 20°C . De temperatuur had weinig of geen invloed op de hoogte van de planten en het gewicht aan droge stof in de overeenkomstige ontwikkelingsstadia . Het hoogste alkalotdegehalte werd bereikt bij 23°C ; bij 26°en 20°C was het gehalte lager . De verschillen waren gering, doch wiskundig betrouwbaar .
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